Alpha- and beta-xylosides alter glycolipid synthesis in human melanoma and Chinese hamster ovary cells.
beta-D-Xylosides are often used to competitively inhibit proteoglycan synthesis by serving as primers for free glycosaminoglycan (GAG) chain assembly. Quite unexpectedly, we found that when human melanoma cells and Chinese hamster ovary cells are labeled with [3H] galactose in the presence of 4-methyl umbelliferyl beta-D-xyloside (Xyl beta 4MU), a large portion of the labeled acceptor does not consist of the expected GAG chains, but of the novel GM3 ganglioside-like structure: Sia-alpha 2,3-[3H]Gal beta 1, 4Xyl beta 4MU. Moreover, formation of this derivative is associated with an inhibition of glycosphingolipid synthesis by up to 78% without affecting synthesis of other [3H]Gal-labeled glycoconjugates. Inhibition occurs rapidly and equally for all glycolipid species and is partially abrogated by brefeldin A. Inhibition requires the addition of a single galactose residue to the xyloside within the lumen of the Golgi apparatus. This addition appears to be carried out by galactosyl transferase I that normally synthesizes the core region of GAG chains. Although alpha-xyloside does not inhibit proteoglycan synthesis, it is galactosylated, but not sialylated, and is nearly as effective as a beta-xyloside at inhibiting glycolipid biosynthesis. Similar results were obtained for human macrophage U937, and differentiated or undifferentiated PC12 cells. However, in neuroblastoma cell line MR23, no low molecular weight xyloside products were made and glycolipid synthesis was not inhibited. These results suggest that some of the previously documented effects of beta-xylosides might result, in part, from their inhibition of glycolipid synthesis. The mechanism of inhibition is not a direct competition for glycolipid synthesizing enzymes; rather, it is an unexplained result of formation of Gal beta 1,4Xyl-1 (alpha or beta)4MU.